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METHOD AND SYSTEM FOR UNIQUELY 
IDENTIFYING PERIPHERAL COMPONENT 

DEVICES 

TECHNICAL FIELD 

The present invention is related to the ?eld of computer 
systems and more speci?cally to a system and method for 
identifying peripheral component devices. 

BACKGROUND OF THE INVENTION 

As the value and use of information continues to increase, 
individuals and businesses seek additional Ways to process 
and store information. One option available to users is infor 
mation handling systems. An information handling system 
generally processes, compiles, stores, and/or communicates 
information or data for business, personal, or other purposes 
thereby alloWing users to take advantage of the value of the 
information. Because technology and information handling 
needs and requirements vary betWeen different users or appli 
cations, information handling systems may also vary regard 
ing What information is handled, hoW the information is 
handled, hoW much information is processed, stored, or com 
municated, and hoW quickly and e?iciently the information 
may be processed, stored, or communicated. The variations in 
information handling systems alloW for information handling 
systems to be general or con?gured for a speci?c user or 
speci?c use such as ?nancial transaction processing, airline 
reservations, enterprise data storage, or global communica 
tions. In addition, information handling systems may include 
a variety of hardWare and softWare components that may be 
con?gured to process, store, and communicate information 
and may include one or more computer systems, data storage 
systems, and netWorking systems. 
When booting a computer system in an information han 

dling system, any one of several bootable devices may be 
utiliZed to boot the computer system. Certain bootable 
devices such as ?oppy disk drives or compact-disk read-only 
memory (CD-ROM) drives, can emulate or receive controls 
from a Basic Input-Output System (BIOS). Other example 
bootable devices, such as devices that rely on a peripheral 
component interconnect bus (PCI devices) may supply their 
oWn boot code. Often, a user may set a boot order for the 
available bootable devices that the computer Will folloW dur 
ing a boot operation. Users expect the boot order to be fol 
loWed consistently from one boot operation to the next. 

Peripheral component devices may include devices com 
pliant With the Peripheral Component Interconnect (PCI), 
Peripheral Component Interconnect Express (PCIE), and 
Peripheral Component Interconnect Extended (PCI -X). Typi 
cally, an information handling system identi?es such periph 
eral components using a bus/device/function identi?cation 
system (“bus/dev/fn”) for identifying the location of a par 
ticular peripheral component. While the bus/dev/fn system 
can be useful, in the event that devices are added or removed 
from the information handling system from one boot to the 
next the bus/dev/fn identi?er of a particular peripheral com 
ponent device (or a corresponding device slot) may change. In 
the event that a bus/dev/fn identi?er does change betWeen 
boot operations, a number of problems arise. For example, if 
the order of bootable devices is speci?ed Within a BIOS based 
on the bus/dev/fn of each device and the system con?guration 
changes, the listed bus/dev/fn identi?er Will no longer be 
correct and the bootable devices Will not boot in accordance 
With the BIOS boot speci?cation. Additionally if a con?gu 
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2 
ration error or another run time error occurs, the information 
handling system may be unable to identify the device Which 
has encountered an error. 

Existing methods to uniquely identify PCI devices suffer 
from a primary disadvantage, namely that the unique signa 
tures that are used are speci?c to a particular computing 
platform. Accordingly, the code used to generate such unique 
signatures must be rewritten for each neW system. 

SUMMARY OF THE INVENTION 

Therefore a need has arisen for an improved system and 
method for identifying peripheral components in an informa 
tion handling system. 
A further need has arisen for a system and method of 

identifying peripheral components in an information han 
dling system that consistently identi?es peripheral compo 
nents folloWing the installation or removal of peripheral com 
ponents therein. 
A system and method for generating a path-based signature 

for peripheral component devices in an information disclo 
sure system is described that alleviates the draWbacks and 
di?iculties associated With prior systems and methods of 
identifying peripheral component devices Within an informa 
tion handling system. 

In one aspect, an information handling system is disclosed 
that includes one or more processing resources, a ?rst host bus 
in communication With the processing resource and multiple 
peripheral component devices in communication With the 
?rst host bus. The peripheral component devices each have a 
de?ned path With respect to the ?rst ho st bus. The information 
handling system also includes a Basic Input-Output System 
(BIOS) and a static table that lists a path for each of the 
component devices. The BIOS is con?gured to identify each 
peripheral component device and provide a de?ned path 
based device signature for each of the peripheral components. 

In another aspect, a system for identifying peripheral com 
ponents is disclosed that includes a Basic Input-Output Sys 
tem (BIOS), a static table, and a Peripheral Component Inter 
connect (PCI) bus enumerator. The static table is associated 
With the BIOS and lists path information and a de?ned device 
signature for each component device. The PCI bus enumera 
tor is con?gured to identify peripheral components associated 
With each device slot and generate a path-based component 
signature for identifying each of the respective peripheral 
components. 

In yet another aspect a method for identifying peripheral 
components includes generating a static table listing multiple 
peripheral component device’s unique signatures and their 
corresponding paths. The method also includes identifying 
one or more components associated With the peripheral com 
ponent device slots and generating a component signature 
able to identify each respective peripheral component and 
incorporate a path-based identi?er. 
The present disclosure includes a number of important 

technical advantages. One important technical advantage is 
the provision of a static table listing a path for each of a 
plurality of peripheral component devices Within an informa 
tion handling system. The path-based identi?er provides a 
stable identi?er that does not change When peripheral com 
ponents are added or removed in the system or additional ho st 
buses are added and removed from the system. Additional 
advantages Will be apparent to those of skill in the art from the 
FIGURES, description and claims provided herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete and thorough understanding of the 
present embodiments and advantages thereof may be 
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acquired by referring to the following description taken in 
conjunction With the accompanying drawings, in Which like 
reference numbers indicate like features, and Wherein: 

FIG. 1 shoWs an information handling system according to 
teachings of the present disclosure; 

FIGS. 2A and 2B are device tree representations of the 
information handling system of FIG. 1; 

FIG. 3 is a How diagram of a method for identifying periph 
eral components according to teachings of the present disclo 
sure; 

FIG. 4 is a signature table according to teachings of the 
present disclosure; and 

FIGS. 5A and 5B shoW signature ?elds for identifying 
peripheral components according to teachings of the present 
disclosure. 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of the invention and its advantages 
are best understood by reference to FIGS. 1-5 Wherein like 
numbers refer to like and corresponding parts and like ele 
ment names to like and corresponding elements. 

For purposes of this disclosure, an information handling 
system may include any instrumentality or aggregate of 
instrumentalities operable to compute, classify, process, 
transmit, receive, retrieve, originate, sWitch, store, display, 
manifest, detect, record, reproduce, handle, or utiliZe any 
form of information, intelligence, or data for business, scien 
ti?c, control, or other purposes. For example, an information 
handling system may be a personal computer, a netWork 
storage device, or any other suitable device and may vary in 
size, shape, performance, functionality, and price. The infor 
mation handling system may include random access memory 
(RAM), one or more processing resources such as a central 
processing unit (CPU) or hardWare or softWare control logic, 
ROM, and/or other types of nonvolatile memory. Additional 
components of the information handling system may include 
one or more disk drives, one or more netWork ports for com 

municating With external devices as Well as various input and 
output (I/O) devices, such as a keyboard, a mouse, and a video 
display. The information handling system may also include 
one or more buses operable to transmit communications 
betWeen the various hardWare components. 
NoW referring to FIG. 1, an information handling system, 

indicated generally at 100, is shoWn. Information handling 
system 100 includes ?rst Central Processing Unit (CPU) 110 
and second CPU 112. CPUs 110 and 112 are in communica 
tion With north bridge 114. North bridge 114 is in communi 
cation With ?rst host bus 116 and second host bus 118. 

First Host bus 116 is in communication With PCIE root 
ports 142, 144 and 146. PCI root port 142 has a bus/dev/fn 
number of bus0/dev0/fn0. PCIE root port 144 has a bus/dev/ 
fn number of bus0/ dev1/ fn0. Additionally PCIE root port 146 
has a bus/dev/fn number of bus0/dev2/fn0. 
PCIE root port 142 is in communication With PCIE to 

PCI-X bridge 150 via connection 148. Connection 148 is 
designated as bus 1. PCIE to PCI-X bridge 150 includes ports 
152 and 154. Port 152 has a dev/fn number of dev0/fn0 and 
port 154 has a dev/fn number of dev0/fn2. Port 152 is in 
communication With a peripheral component device 158 via 
connection 156 Which is designated as bus 2. Port 154 is in 
communication With peripheral component device 162 via 
connection 160 Which is designated as bus 3. 
PCIE root port 144 is in communication With peripheral 

component device 166 via connection 164 Which is desig 
nated as bus 4. PCI root port 146 is in communication With 
PCIE slot 170 via connection 168. Connection 168 is desig 
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4 
nated as bus 5. In the present embodiment PCIE slot 170 
contains a dual function NetWork Interface Card (N IC). 

In the present embodiment, device slot 158 is provided for 
connection With a SCSI card and peripheral component 
device 162 is provided for a PCI-X component. Slot 158 has 
a device value of 5; slot 162 is de?ned With a device value of 
6. In the present embodiment slot 166 may be PCIE slot. 
North bridge 114 is also in communication With south 

bridge 122. South bridge 122 includes ports 134 and 136. Port 
134 has a dev/fn number of dev1C/fn0 and port 136 has a 
dev/fn number of dev1C/fn4. Port 134 is in communication 
With embedded NIC 138 Which has a dev/fn number of dev0/ 
fn0. Embedded NIC 138 is in communication With port 134 
via connection 137 Which is designated as bus 6. Port 136 is 
in communication With second embedded NIC 140 via con 
nection 139 Which is designated as bus 7. Embedded NIC 138 
has a dev/fn number of dev0/fn0 and second embedded NIC 
2 has a dev/fn number of dev0/fn0. Connection 139 is desig 
nated as bus 7 in the present embodiment. 

Flash memory resource 124 is in communication With 
south bridge 122. Flash 124 includes Basic Input-Output 
System (BIOS) 126. BIOS 126 includes PCI bus enumerator 
128, static table 130 and dynamic table 132. 

System memory 120 is in communication With north 
bridge 114. Second host bus 118 is in communication With 
north bridge 114. PCIE root port 176 is in communication 
With second host bus 118. Root port 176 is designated as bus 
8 in the present embodiment. PCI root port 176 is further in 
communication With embedded RAID 174 via connection 
172. PCIE root port 176 has a bus/dev/fn number of bus8/ 
dev0/fn0. Embedded RAID 174 has a dev/fn number of dev0/ 
fn0. Connection 172 is designated as bus 9 in the present 
embodiment. 
BIOS 126 is a Basic Input-Output System Well knoWn to 

those of skill in the art. Static table 130 is associated With the 
BIOS and includes a listing of paths and the corresponding 
device signature for each of the plurality of peripheral com 
ponent devices. As discussed herein, the device signatures 
may also be referred to as a “path-based device signature”, a 
“path-based unique signature” or as a “unique signature” and 
may refer to any suitable identi?er that is based on path 
information as Well as other component identi?cation data. 
As used herein, the term “unique” should be interpreted as 
unique Within a given system and not globally unique. 

Each device signature is preferably a pre-de?ned value. In 
one embodiment the static table has tWo main values, the path 
for each device and the pre-de?ned device signature. When 
the system 100 is booted, BIOS 126 keeps tracks of the path 
of each device it ?nds. It then looks up the path in the static 
table. It then takes the corresponding device signature from 
the static table. In this manner BIOS 126 may use static table 
130 as a translation table to go from the path of the device to 
its device signature. 

Each path lists the device/function number of every bridge 
from the root bridge to the endpoint of the device and the PCI 
device/function number of the endpoint itself. For example, 
in the present embodiment static table 130 includes paths for 
slots 158, 162, 166, 170, 138 and 140 as discussed beloW. As 
discussed herein a device signature is not a typical bus/device/ 
function number. Instead the device signature may include, 
for instance, the instance number of each device, the slot 
number of each device, the embedded number of each device 
and the enumeration value for each device. This path-based 
identi?cation system is advantageous because it Will not 
change if the con?guration of the system should happen to 
change. This is a distinct advantage to use of bus/function/ 
device addressing Which Will change if a con?guration of the 
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system occurs. Another advantage of the present system is the 
translation of the path to a device signature that is the same on 
every system. For instance, the device signature for a given 
slot is the same on every system even though the paths may be 
different. Another notable aspect about the device signature is 
that it provides valuable information that other softWare 
applications may utiliZed. For example, by parsing the ?elds 
in the device signature, any softWare application can deter 
mine the type of device, its slot number, etc. 
NoW referring to FIG. 2A a device tree corresponding to 

the ?rst host bus and associated components of FIG. 1. First 
host bus 216 (bus 0) is in communication With port 242 
(dev0/fn0), port 244 (dev1/fn0), port 246 (dev2/fn0), port 234 
(dev1C/fn0) and port 236 (dev1C/fn1). Port 242 is in com 
munication With PCI-X bridge 252 (dev0/fn0) and PCI-X 
bridge 254 (dev0/fn2). PCI-X bridge 252 is further in com 
munication With SCSI card 258 (dev5/fn0). 

Port 246 is in communication With dual function NIC 
devices 270 (dev0/fn0 and dev0/fn1). Port 234 is in commu 
nication With ?rst embedded NIC 238 (dev0/fn0) andport 236 
is in communication With second embedded NIC 240 (dev0/ 
fn0). 

Accordingly, in the present embodiment SCSI card 158 has 
a path of 0-0/0-0/0-0/0-5/0. Dual function NIC 170 has the 
paths: 0-0/0-2/0-0/0 (for the ?rst function) and 0-0/0-2/0-0/1 
(for the second function). First embedded NIC 138 has a path: 
O-O/O-lc/O-O/O. Second embedded NIC 140 has the O-O/O-lc/ 
1-0/0. Embedded RAID 174 has a path: 1-0/0-0/0. As dis 
cussed above, the ?rst number is the appropriate host bus 
number folloWed by the series of device/function numbers 
along each respective path. 
NoW referring to FIG. 2B a device function tree for second 

host bus 118. The tree includes a second host bus 118 (bus 8) 
in communication With PCIE root port 276 (dev0/fn0). Port 
276 is in communication With embedded RAID device 274, 
(dev0/fn0). 
NoW referring to FIG. 3, a How diagram of a method for 

identifying peripheral components according to the present 
disclosure is indicated generally at 300 is shoWn. Method 300 
begins at 310 by ?rst having a BIOS or other appropriate 
softWare application enumerate the PCI bus and ?nd a PCI 
device 312. This may occur, for example, during a poWer-on 
self-test (POST) operation. Next, it is determined Whether a 
neW PCI device is found 314. If no neW PCI device is found 
the method ends 318. If a neW PCI device is found, the method 
proceeds to step 316 in Which a path for the device (including 
the device number and function number for each PCI device 

is determined). 
Next, the method includes determining Whether the path 

corresponds to an entry in a static table (Which may also be 
referred to herein as a platform con?guration list) 320. In the 
event that the path does not correspond to an entry in the 
platform con?guration list an unknown device message is 
displayed 322. The method then returns to step 312. 

If the path corresponds to a listing in the static table the 
method proceeds to step 324. In step 324, a device signature 
for the device is obtained from the static table 324 and an 
enumeration value (ENUM) is read for the device 326. In one 
particular embodiment, the ENUM may be found in bits 7-0 
of the device signature. 

Next, the slot number for the device is read 328. In one 
particular embodiment, the slot number may be found in bits 
23-16 of the device signature. 

After the slot number is read it is determined Whether or not 
the slot number is equal to Zero 330. If the slot number is equal 
to Zero, the method proceeds to step 336. If the slot number is 
not equal to Zero the method proceeds to step 332. 
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6 
In step 336, the device is determined to be an embedded 

device and the embedded number of the device is read and 
?lled Within the appropriate bit of the device signature. In one 
embodiment this may include reading bits 15-8 of the device 
signature. Next, a device string is constructed 338. In the 
present embodiment the device string provides an example 
shoWing hoW a softWare application may use the device sig 
nature to generate a and display a descriptive string about the 
device to the user. 

In the event that the slot number is not equal to Zero, at step 
332 it is determined that the device is an adapter Within a slot 
and the instance number of the adapter is read and inserted 
Within the device signature 332. In one embodiment, the 
instance number may be read from bits 31-24. The device 
string is then constructed 334. 

Following steps 334 or 338 the method proceeds to display 
the device string along With other information about the 
device obtained from the PCI space or the platform con?gu 
ration list (static table) 340. 
NoW referring to FIG. 4, a table is generally indicated at 

400 listing non device signature information according to the 
embodiment shoWn in FIG. 1. Table 400 includes device 
column 410 listing different peripheral component devices 
Within information handling system. Column 412 is the bus 
device function number of each device and column 414 is the 
path signature for each device. Column 416 is the 32-bit 
device signature corresponding to the path value 414. In one 
embodiment the device signature 416 may preferably be 
parsed by softWare. Since each of the ?elds is pre-de?ned, the 
softWare may display information about the device (such as 
What type of device it is and it’s slot number). In other 
emboidments, a system could not display the slot number of 
a PCI device because, for instance, slot 1 Would be different 
on every system. The present system and method utiliZes the 
slot number for each device in Within device signature 416, 
such that the softWare determining a slot for a given device 
may be independent of any particular platform. 
Column 418 includes a string used to identify the device 

Which may be displayed by application softWare. Table 400 
generally includes a listing of devices 420. 
As discussed herein, FIGS. 3 and 4 provide examples of 

hoW a softWare application may use device signature 416 to 
generate a descriptive string for each of devices 420. 
NoW referring to FIG. 5A, a format for a 32-bit device 

signature for a peripheral component is shoWn. The 32-bit 
signature 500 includes a ?rst ?eld 510 for listing an enumera 
tion value. In the present embodiment enumeration value 
?eld 500 is an 8-bit ?eld stored Within bits 0-7. Embedded 
number ?eld 512 is used to store the embedded number of the 
device and is located in bits 8-15. In one particular embodi 
ment if there is more than one occurrence of a given embed 
ded device (such as dual function NICs 270) the bit ?eld may 
preferably be incremented for each occurrence: 1 for a ?rst 
instance, 2 for a second instance, etc. Slots may be listed as 0. 

Field 514 is the slot number ?eld Which encompasses bits 
16-23 and lists the slot number of the device. In a preferred 
embodiment 0 may be used for embedded devices in this ?eld. 
Next an instance number ?eld 516 is included in bits 24-31. If 
more than one device and/ or function is provided in a given 
slot, the bit ?eld may be incremented for each instance. This 
?eld may be listed as 0 for embedded devices. 
NoW referring to FIG. 5B, an alternative device signature 

?eld 520 is disclosed that includes enumeration value 522, 
embedded number 524, slot number 526, instance number 
528 and a device signature 530. Fields 522, 524, 526 and 528 
are analogous to those disclosed With respect to FIG. 5A 
although each may incorporate any suitable bit range. Device 
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authentication ?eld 530 may include a serial number, MAC 
address or other identi?er associated With a particular periph 
eral component. In this manner in the event that a peripheral 
component is exchanged for a neW peripheral component of 
the same type, the system may keep track of the speci?c 
identity of each peripheral component. 

Although the disclosed embodiments have been described 
in detail, it should be understood that various changes, sub 
stitutions and alterations can be made to the embodiments 
Without departing from their spirit and scope. 
What is claimed is: 
1. An information handling system comprising: 
at least one processing resource; 
a ?rst host bus in communication With the processing 

resource; 
a plurality of peripheral component devices in communi 

cation With the ?rst host bus, 
the peripheral component devices having a de?ned path 

With respect to the ?rst host bus; 
a Basic Input-Output System (BIOS) in communication 

With the ?rst host bus; 
a static table accessed by the BIOS, the static table listing 

a path for each of the plurality of peripheral component 
devices and a corresponding path-based device signa 
ture for each peripheral component device; 

Wherein the path-based device signature comprises an enu 
meration value ?eld, an embedded device number ?eld, 
a slot number ?eld, and an instance number ?eld that 
corresponds to the peripheral component device and a 
function; and 

the BIOS con?gured to identify a path of a peripheral 
component device and determine the corresponding 
path-based device signature for identifying the periph 
eral component. 

2. The information handling system of claim 1 further 
comprising: 

a dynamic table accessed by the BIOS; and 
the BIOS con?gured to store the path-based device signa 

tures Within the dynamic table. 
3. The information handling system of claim 1 Wherein the 

plurality of peripheral component devices are each con?g 
ured to support a device compliant With one or more of the 
group consisting of a Peripheral Component Interconnect 
(PCI), Peripheral Component Interconnect Express (PCIE) 
and Peripheral Component Interconnect Extended (PCI-X). 

4. The information handling system of claim 1 Wherein the 
BIOS further comprises a PCI enumerator module con?gured 
to identify the peripheral component devices present in the 
information handling system. 

5. The information handling system of claim 1 further 
comprising a ?ash memory resource in communication With 
the ?rst host bus, the BIOS stored Within the ?ash memory 
resource. 

6. The information handling system of claim 1 further 
comprising a memory resource in communication With the 
host bus, the static table stored in the memory resource. 

7. The information handling system of claim 1 Wherein the 
BIOS is con?gured to identify the peripheral component 
device during a PoWer-On Self-Test (POST) operation. 

8. The information handling system of claim 1 further 
comprising a second host bus in communication With the ?rst 
host bus. 

9. The information handling system of claim 1 Wherein the 
path-based device signature further comprises a device 
authentication ?eld. 

10. The information handling system of claim 1 Wherein 
the path-based device signature comprises a 32 bit data ?eld. 
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11. A system for identifying peripheral components com 

prising: 
a Basic Input-Output System (BIOS); 
a static table accessed by the BIOS, the static table listing 

a plurality of peripheral component devices in an infor 
mation handling system, a path identi?cation corre 
sponding to each peripheral component device, and a 
corresponding path-based device signature for each 
peripheral component device; 

Wherein the path-based device signature comprises an enu 
meration value ?eld, 

an embedded device number ?eld, a slot number ?eld and 
an instance number ?eld that corresponds to each 
peripheral component device and a function; and 

a Peripheral Component Interconnect (PCI) bus enumera 
tor in communication With the BIOS and con?gured to 
identify a peripheral component coupled With one or 
more of the peripheral component device slots and deter 
mine the corresponding path-based device signature for 
each peripheral component device for identifying the 
respective peripheral component device. 

12. The system of claim 11 further comprising: 
a dynamic table accessed by the BIOS; and 
the BIOS con?gured to store the path-based device signa 

tures Within the dynamic table. 
13. The system of claim 11 Wherein the PCI bus enumera 

tor is con?gured to identify a peripheral component device 
and determine the path-based device signature during a 
PoWer-On Self-Test (POST) operation. 

14. The system of claim 11 Wherein the PCI bus enumera 
tor is con?gured to identify at least one peripheral component 
con?gured according to one of the group consisting of a 
Peripheral Component Interconnect (PCI), Peripheral Com 
ponent Interconnect Express (PCIE) and Peripheral Compo 
nent Interconnect Extended (PCI-X). 

15. A method for identifying peripheral components com 
prising: 

generating a static table accessed by a Basic Input-Output 
System (BIOS) listing a plurality of peripheral compo 
nent devices and corresponding paths and a path-based 
device signature corresponding to each peripheral com 
ponent device; 

identifying one or more peripheral component devices by a 
Peripheral Component Interconnect (PCI) bus enumera 
tor in communication With the BIOS; 

determining a path-based device signature for each periph 
eral component device incorporating the path and oper 
able to identify each respective peripheral component; 
and 

Wherein the path-based device signature comprises an enu 
meration value ?eld, an embedded device number ?eld, 
a slot number ?eld and an instance number ?eld that 
corresponds to the one or more peripheral component 
devices and a function. 

16. The method of claim 15 comprising identifying one or 
more peripheral component devices and determining the 
path-based device signature during a PoWer-On Self-Test 
(POST) operation. 

17. The method of claim 15 further comprising storing the 
path-based device signature in a dynamic table. 


